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a) Determine the type of each structure based on its given density of states 

b) Draw E-K diagram qualitatively for each material described by its density state 

I fofylihe? 

c) Comment on the carriers in each figure. 

d) Estimate the values (E ni | l E m2 ,E p j,Ep 2 ,E q i and E q2 )in curve'(d^assuming structure dimensions are 
1mm *5mm *8A and 01 *=. 067 mo. mo= 9.1xl0‘ 31 kg 

e) Using the information given in (d),caJcuJate the density of states per unit volume at 

i)E=E e +E q |/2 ii)E=E e -E q ,/2 iii)E=E c +1.5E q , iv)E-E v +2E qr 

f) Using the information given in (d) calculate the number of allowed state within the whole 
structure for energy ranging from i) E c to E e +E q j/2 ii) E c +E q i to E c +2E q i 

jtf . Estimate the values of allowed states per unit volume for structure represented by curve (a) at 
energies (a)E v -. 1 ev (b)E c +0. lev (c) E c , assuming m c =.08m 0 and m v =0.28m o 

h) Estimate number of allowed states in the conduction band in structure represented by 

curve (a) assuming their dimensions are 1mm x 5mm * 3mm. .+ 2€N 
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X al °- Determme the CharaCteriStiCS t-oM*. effective mass, direct or indirect and the energy handgap , 
/ 0ftW ° SemiCOnductor materla,s using their corresponding E-k Diagrams shown below. 

Energy Energy 
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Ql. Complete the following sentences 

1. The characteristics of the deflector can be alte-ed by applying .iSo.MtXcl 

<- 2. The characteristics of the .~._™ devir es can be altered by applying magnetic fields 

3. The characteristics of the can be altered by applying electric fields. 

4. Optical electronics are defined as deUi ,C£i .LAi&lCa.du !Ws\'Ak 

5. Optical circuit board communications are necessary for .Q.pb’Qd .XSaUd^r*. 

6. Optical electronic chips are composed of and LdSlg^ (^4 oJLq 

7. Optoelectronic devices are based on the &m^/U^c4^terials that have electrical 

conductivities within the range _(,<£). to (.O^. 

The electrical conductivities of the semiconductor materials can be altered by £>e)T2cl 

^ and ,Xl.l.U<»ftA0cl(O^ 

Hint: see lectur t> i 
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